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Summary A 75-year-old man underwent PCI for a bifurcation lesion with 90% steno-
sis in segment 6 and 75% proximal stenosis in segment 9 of the left coronary artery.
We implanted a Duraﬂex coronaryTM stent into segment 6 and kissing balloon inﬂa-
tion for segments 6 and 9. Although these 2 lesions were adequately dilated, we
noticed coronary perforation caused by the guide wire in a small branch of segment
9. We tried to repair the perforation using a small balloon and long inﬂation, but
unfortunately the perforation was not improved. We attempted to occlude the small
branch including the perforation site with an autologous blood clot via a wire micro-
catheter inserted into the small branch. The autologous blood clot was suspended
in contrast media and saline. Using this procedure, the small branch of segment 9
was occluded completely and the perforated site was repaired. After the procedure,
no signiﬁcant CPK elevation was detected, and 6 months later, we conﬁrmed that
small branch embolization was improved and coronary ﬂow was good. Autologous
blood clot is useful to occlude and repair perforations in small side branches of the
coronary artery without myocardial damage.
© 2008 Japanese College of Cardiology. Published by Elsevier Ireland Ltd. All rights
reserved.
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fax: +81 58 230 6524.
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Introduction
Coronary stenosis at bifurcations is one of the
most challenging lesion subsets for percutaneous
0914-5087/$ — see front matter © 2008 Japanese College of Cardiology. Published by Elsevier Ireland Ltd. All rights reserved.
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Figure 1 Straight cranial projection (A) and left anterior oblique cranial projection (B) demonstrated 90% bifurcation
stenosis in segment 6 and 75% proximal stenosis in segment 9 of the left coronary artery (white arrow). Left anterior
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coronary artery.
coronary intervention (PCI) [1]. Drug-eluting stents
have considerable potential for these lesions,
using deployment strategies such as crush stents
[2]. In such situations, there may be increasing
deployment of the double-wire technique using a
hydro-coated guide wire which can be easily passed
or taken out even in complex coronary anatomy or
side branches, or a stent strut. Oozing perforation
of a vessel at a distal site by a deeply deployed
wire is possible. We report a case that was difﬁ-
cult to salvage from oozing perforation caused by
a hydro-coated guide wire during PCI for bifurca-
tion, and in which the small branch perforation site
was successfully occluded with an autologous blood
clot.
Case reportA 75-year-old man presented with a 2-month his-
tory of chest pain on effort. He had a risk factor of
smoking for coronary atherosclerosis. An electro-
cardiograph at rest was within normal limits. He
had recurrent chest pain and underwent cardiac
6
p
a
m) demonstrated 75% stenosis in segment 1 of the right
atheterization. Coronary angiography demon-
trated 90% bifurcation stenosis in segment 6 and
5% proximal stenosis in segment 9 of the left coro-
ary artery (Fig. 1A and B), and 75% stenosis in
egment 1 of the right coronary artery (Fig. 1C
nd D). He began to take aspirin and ticlopidine
ut drug eruption from ticlopidine occurred, and it
as changed to cilostazol, as opposed to clopido-
rel, which is not covered by insurance in Japan.
e have an informed consent on the complica-
ions and the emergent rescue strategies of the
ardiac catheterization to the patients and his
amily, including the coronary perforation in all
atients prior to the cardiac catheterization in
riting. PCI was performed by the right femoral
pproach, a PCI wire crossed by FilderTM (St. Jude
edical, Inc., CA, USA) to segment 6 and Whisper
STM (Guidant Inc., Indianapolis, USA) to segment
. DuraﬂexTM stent (3.0× 25mm) (Goodman CO.
TD., Nagoya, Japan) was deployed over segment
inﬂated at 16 atm (Fig. 2A). Post-dilatation was
erformed with the kissing balloon technique using
noncompliant balloon (3.25mm× 15mm) for seg-
ent 6 and (2.0mm× 15mm) segment 9 (Fig. 2B).
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Figure 2 A bare metal stent was deployed over segment 6 (A) and post-dilatation was performed with the kissing
balloon technique using a noncompliant balloon for segments 6 and 9 (B). Projection after removal of the PCI wire
showed an oozing perforation (white arrow) that could not be repaired by long low-pressure balloon dilatation (C).
Autologous blood clots were prepared minutely (D). Clot injection resulted in complete occlusion of the diagonal
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aranch (E), and the perforated site was repaired (F).
ntravascular ultrasound demonstrated complete
tent deployment (not shown). The immediate
ngiographic result appeared good, but on the last
rojection after the PCI wire was taken out, we
oticed enhancement with oozing, which was a
oronary perforation caused by the guide wire in a
mall branch of segment 9. The patient was hemo-
ynamically stable. However, we made a sure of
he presence of pericardial effusion caused by the
ozing blood a little revealed on the ultrasound
ardiography. The wire was immediately re-crossed
nd a 2.0mm× 15mm balloon was inﬂated with
ow pressure (0—1 atm) over 60min. Activated clot-
ing time was 124 s with weak heparin by protamin
djunction; however, the oozing perforation could
ot be repaired, even after over the 60min long-
nﬂation with neutralization of heparin (Fig. 2C).
e attempted to occlude the small branch including
he perforation site by other methods to repair the
ozing perforation completely, because we noticed
he increasing volume of the pericardial effusion
evealed on the ultrasound cardiography. We made
uniform autologous blood clot by stirring blood
athered from the sheath after receiving special
c
a
b
anformed consents on using the autologous blood
lot from the patient and his family orally (Fig. 2D).
bout 0.5ml blood of this autologous clot was sus-
ended in contrast media and saline and inserted
nto the small branch via a wire-supported micro-
atheter (TransitTM, Cordis, FL, USA) (Fig. 2E).
sing this procedure, the small diagonal branch
as occluded completely and the perforated site
as repaired (Fig. 2F). During 60min observation
here was no oozing contrast at cineangiogra-
hy. Post-procedure laboratory assessment showed
evels of creatine phosphokinase of 60 IU/L with
IU/L MB. During the hospital stay, the patient
eveloped no pain and no electrocardiography or
nzymatic alterations were observed. Two days
fter stent implantation, he was discharged from
he hospital. The patient had no episode of chest
ain for six months after PCI. He then under-
ent left ventriculography and repeated coronary
ngiography. Left ventriculography shows normal
ontraction without an infarcted area (Fig. 3A
nd B), and angiographic ﬁndings of the occluded
ranch showed normal ﬂow without delay (Fig. 3C
nd D).
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Figure 3 Left anterior oblique of left ventriculography 6 months after PCI shows normal wall motion without an
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dinfarcted area (end-diastolic: A, and end-systolic: B). Re
and good ﬂow of the diagonal branch (straight cranial pr
Discussion
There have been few instances of guide wire
perforation during or before PCI. Some investi-
gators have reported that guide wire perforation
occurred in 0.36%, limited to the distal vessel in
0.13%, and almost all angiographic appearances
were epicardial staining without a jet of con-
trast extravagation, which necessitates only careful
observation with repeated injections of contrast
dye [3]. There were several reports described the
usefulness of the subcutaneous tissue or autologus
blood clotting for the treatment of the balloon-
induced perforation of the main coronary vessel
[4—6]. However, there is few report described on
the treatment of the guide-wire injury as like
the present case using a hydro-coated guide wire.
Another report showed that microﬁbrillar colla-
gen is useful to occlude and repair perforations
in small side branches of the coronary artery [7],
but it can not be achieved easily, and instead
we used an autologous blood clot, because it
could be obtained simply and was cost effective
and safe. Autologous blood clots are already used
in the treatment of traumatic organ hemorrhage
D
c
e
ced coronary angiography showed excellent angiography
ion: C, and left anterior oblique cranial projection: D).
r priapism necessitating wide embolization [8];
cclusion should be reversible in order to salvage
issues or target organs. Embolization with an autol-
gous blood clot satisﬁes this requirement, but not
ith subcutaneous tissue, because of clot lysis and
onsequent vessel recanalization. Previous studies
f transcatheter arterial chemoembolization with
n autologous blood clot for unresectable hepa-
ocellular carcinoma demonstrated that the clot
id not collapse the hepatic arteries in the short-
erm follow-up period [9] and the ability of the
lot to maintain the patency of hepatic arteries
as reconﬁrmed in long-term follow-up [10]. The
act that clots did not damage the hepatic arter-
es is a striking advantage of this treatment option
ver the conventional use of gelfoam. These cases
eﬂected our case in the feasibility of the method
nd ability to preserve myocardial viability. Gen-
rally, uniform blood clotting can be achieved by
tirring, and when left alone, the clot is easily
ivided into a hard thrombus and fragile thrombus.
ifferent from alcohol embolization such as per-
utaneous transluminal septal myocardial ablation,
mbolization by autologous blood clot may form
omplex coagulation and the appropriate quantity
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[10] Gunji T, Kawauchi N, Akahane M, Watanabe K, Kanamoriranscatheter embolization by autologous blood clo
s unclear; one strategy is to start with a small quan-
ity. In our case, clot embolization was reversible
ith good ﬂow 6 months later. The characteris-
ics of clot embolization may help to avoid a wide
ange of myocardial infarction. Nonetheless, we
lso have to point out that autologous blood clot
s an own product, but once it formed outside the
ody, which might cause the infection or other
mbolization, such as cerebral infarction. There-
ore the attention that is enough for the use is
ecessary.
onclusion
he use of an autologous blood clot in a small
ranch was effective for oozing distal coronary per-
oration caused by a PCI guide wire.
eferences
[1] Ormiston JA, Webster MWI, Ruygrok PN, Stewart JT, White
HD, Scott DS. Stent deformation following simulated side
branch dilatation: a comparison of ﬁve stent designs.
Catheter Cardiovasc Interv 1999;47:258—64.
[2] Colombo A, Leon MB, Morice MC, Ludwig J, Holmes DR,
Mario CD. The BIFURCATION study: an evaluation of the
cypher sirolimus-eluting stent in the treatment of patient
with bifurcation lesions. Circulation 2002;106:II483.
Available online at www.s289
[3] Fukutomi T, Suzuki T, Popma JJ, Hosokawa H, Yokoya K,
Inada T, et al. Early and late clinical outcomes following
coronary perforation in patients undergoing percutaneous
coronary intervention. Circ J 2002;66:349—56.
[4] Cordero H, Gupta N, Underwood PL, Gogte ST, Heuser RR.
Intracoronary autologous blood to seal a coronary perfora-
tion. Herz 2001;26:157—60.
[5] Hadjimiltiades S, Paraskevaides S, Kazinakis G, Louridas
G. Coronary vessel perforation during balloon angioplasty:
a case report. Cathet Cardiovasc Diagn 1998;45:417—
20.
[6] Oda H, Oda M, Makiyama Y, Kashimura T, Takahashi K, Miida
T, et al. Guidewire-induced coronary artery perforation
treated with transcatheter delivery of subcutaneous tissue.
Catheter Cardiovasc Interv 2005;66:369—74.
[7] Horita Y, Uchiyama K, Sakata K, Kaneda T. Transcatheter
embolization of the small side branch perforation in right
coronary artery due to PTCA guide wire using microﬁbril-
lar collagen (Avitene). Jpn J Interv Cardiol 2001;16:429—
33.
[8] Puppo P, Belgrano E, Quattrini S, Fabbro V, Repetto
U, Giuliani L. Treatment of priapism by transcatheter
embolization of internal pudendal arteries. Urol Radiol
1983;5:261—5.
[9] Gunji T, Kawauchi N, Ohnishi S, Ishikawa T, Nakagama H,
Kaneko T, et al. Treatment of hepatocellular carcinoma
associated with advanced cirrhosis by transcatheter arterial
chemoembolization using autologous blood clot: a prelimi-
nary report. Hepatology 1992;15:252—7.H, Ohnishi S. Long-term outcomes of transcatheter
arterial chemoembolization with autologous blood clot
for unresectable hepatocellular carcinoma. Int J Oncol
2002;21:427—32.
ciencedirect.com
